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ABSTRACT 


This  report  contain.?  a  compilation  of  abstracts  of  papers 
which  were  eithar  accepted  for  publication  or  were  published. 
The  papers  are  ,t  subjects  of  Fluid  Dynamics,  Electromagnetics 
and  Plasmas.  The  work  described  was  carried  out  under  an 
ARPA  contract.  Order  No.  1442.  This  summary  also  contains 
a  listing  of  papers  submitted  to  journals,  lectures,  internal 
reports  and  ntaff  activities. 
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I. _ I  ?/T  RODUCTI 0  N 


The  polytechnic  Institute  of  BrooXlyn  is  conducting  an 
interdisciplinary  program  involving  both  theoretical  and  experi¬ 
mental  research  in  the  areas  of  aerodynamics ,  plasma  dynamics 
and  turbulence.  These  studies  are  g  nerally  applicable  to  both 
current  and  long-range  interests  of  the  ARP A  Strategic  Technology 
Office.  Particular  emphasis  is  placed  on  ite:\s  relating  to 
defense  situations. 

II.  SUMMARY  OF  RESEARCH  PUBLICATIONS 

In  this  section  are  presented  abstracts  of  technical  papers 
which  have  been  either  published  or  accepted  for  publication 
during  the  reporting  period  covered  by  this  report. 

A.  Fluid  Dynamics 

G.  Moretti,  "The  Importance  of  Boundary  Conditions  in  the 
Numerical  Treatment  of  Hyperbolic  Equations*,  published 
in  The  Physics  of  Fluids,  Supp' .  II,  12.  12,  Part  II., 
December  196S. 

Many  of  the  existing  computations  of  initial-  and  boundary- 
value  problems  in  fluid  mechanics  suffer  from  unrealistic  treat¬ 
ment  of  boundary  points.  Three  categories  of  boundaries  are 
discussed  briefly:  rigid  vails,  arbitrary  boundaries  of  a 
computational  region  in  a  subsonic  flow,  and  shock  waves.  An 
attempt  is  made  to  show  in  what  sense  the  numerical  treatment 
of  such  boundaries  may  be  physically  wrong  and  what  can  be  cone 
instead.  Examples  from  the  blunt  o'.-dy  problem,  the  transonic 
flow  in  a  nczzle,  the  incompressible  inviscid  flow  past  a  circle, 
and  the  quasi-one-dimensional  flow  in  a  I.avai  nozzle,  are  shown. 
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Lll,  ARTA-RZLATsD  ACTIVITIES.  L£CrO\SS ,  CONSULTANTS ,  PAPERS 
SgagggSP  TO  OUTS IDS  JCgaXftLa,  AND  INTERNAL  REPORTS 

A.  ASPA-Related  Activities 

Dean  Jartas  H.  Bloon  is  a  member  of  the  Atomic  and 
Molecular  Physics  rase i  of  the  institute  for  Defense 
Analyses  ( IDA) t  Associate  Editor  of  the  Journal  of 
Ballistic  Missile  Defense  Research,  published  by  IDA 
for  AAPA;  and  is  a  neither  of  the  AIAA  Technical 
Cceatittee  ©a  Eh  try  Vehicles. 

Professor  Robert  J.  Cresci  is  a  jssafeer  of  the  AIAA 
Grouse  Test  ard  Siam  iatice  Technical  Cossaittee,  and 
^s  a  Session  Chairs**©  at  the  AIAA  8th  Aerospace 
Sciences  Meeting,  held  in  Saw  York.  January  19-21.  1970. 

Participate^  at  aHtasgs  relevant  to  the  program: 

Sa-farmer  1959  a 

fa*  %>.  A.  feieen  presents  *  an  invited  survey  paper  entitled 
Methods  for  Propagat icr.  and  Scattering  in  v;a*-e- 
at  the  1969  European  Microwave  Conference. 
Losdon.  "bclaof .  Sept er.be r  6-21,  1969. 

?»  C -  —riejssnarn  attended  a  3tf&  Meeting  held  in  Washington, 

S.  C..  Septeasser  25.  1969. 

October  1569: 

Cc  f.?.  ^idhop;  and  S.  bedeman  are  authors  of  a  paper, 

"Individual  Specie  Concentration  and  Vibrational  Tcrp- 
eratora  Measurements  Ctiliting  Laser  Induced  Pasar 
Scattering'',  which  was  presented  at  the  20th  Congress 
of  the  International  Astronaut -cal  Rederation,  held 
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at  Mar  del  Plata,  Argentina,  October  5-21,  1969. 
November  1969: 

(d)  G.  Moretti  attended  the  Third  Annual  Aerodynamic  Hyper¬ 
sonic  Slender  Cone  Symposium,  held  in  Arlington*  Va., 
November  21,  1969. 

December  1969; 

le)  M.H*  Bloom  attended  the  AJAA  Strategic  Offensive/Defet  sive 
Missile  Systems  Meeting,  held  at  the  Naval  Postgraduate 
School,  Monterey,  California,  December  1-3,  1969. 

(f)  M.H.  Bloom  participated  in  an  ARPA  laser  design  review, 

held  at  AVCO-Everett,  Everett,  Mass.,  December  17-18, 
1969. 

January  1970; 

(g)  PI8-ARPA  Workshop  on  "Gas  Dynamics  from  a  Numerical 

Standpoint",  held  at  City  University,  New  York, 

January  17,  197C. 

Participants  included: 

Robert  Moore  -  Advanced  Research  Projects  Agency 

F.L.  Fernandez  and  M.H.  Steiger  -  Aerospace  Corporation 

Michael  Abbett  -  Aerotherm  Corporation 

Roberto  YagXic— Laurin  -  Advanced  Technology  Labs.,  Inc. 

John  J.  Trulio  -  Applied  Theory,  Inc. 

Dr.  Magnus  -  General  Dynamics  Corp. ,  Convair  Biv. 

Paux  Gordon  -  G.C.,  Valley  Forge  Space  Tech.  Center 

N.  f Souza  -  McGill  University 

John  V.  Rakich  -  NASA  Ames  Research  Center 

S.Z.  Burstein  -  New  York  University 


S,  A.  Powers  -  Northrop  Aircraft  Div. 

Thomas  Taylor  -  Northrop  Corporate  Labs. 

Horton  Cooper  -  Office  of  Naval  Research 
C.  Kentzer  and  Dr.  Thompson  -  Purdue  University 
Raymond  Sedney  -  Research  Institute  for  Advanced  Stadias 
M.H.  Bloom,  G.  Moretti,  R.  Cresci,  S.G.  Rubin,  E.L,  Robin, 
P.K.  Khosla  -  Polytechnic  Institute  of  Brooklyn 

(h)  L.  B.  Felsen  presented  an  invited  seminar  entitled  “Transients 

in  Dispersive  Media"  at  Wayne  State  Univ.,  Detroit,  Mich., 
January  26,  1970. 

(i)  S.  Ledersan  presented  a  paper  entitled  “Specie  Concentration 

Measurements  Utilizing  Laser  Induced  Raman  Scattering" 
(co-authored  by  G.F.  Widhopf)  at  the  AIAA  8th  Aerospace 
Sciences  Meeting,  New  'fork ,  S.V.,  January  19-21,  19?0. 

B.  Lectures 


September  1969; 

Dr.  C.  duP.  Donaldson 
Aeronautical  .tesearch 
Associates  of  Princeton, Inc. 

October  1969: 

Prof.  B.w.  McCormick.  Jr. 
Pennsylvania  State  University 


Calculation  of  Turbulent 
Shear  Flows  Through  Closure 
of  the  Reynolds  Equations 
by  Invariant  Modeling 


The  Structure  of  Trailing 
vortices  and  the  Rotor- 
Vortex  Interaction  Problem 


Dr.  James  Volirrer 

RCA  Advanced  Technology  Labs. 

Dr,  Mario  D.  Gross!  and 
Hr.  Irwir  '.’.hear 
Raytheon  Company 


Applied  Science,  Technology 
and  Curricula 

Electromagnetic  Prcbiro  cf 
Planetary  Atmospheres  end 
Ionospheres 
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Polytechnic  Institute  of  Brooklyn 
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“  t  Directive 
I  r.hoooceneo-js 


govo^>er  I9*>9: 


crof.  A.R.  Seeba^s 
Cornell  teiversity 


■Genera t ice  and  Propagation 
of  >onic  Boors 


Dr.  r.erbe rt  J.  Carlin 
Cornell  ro'lversitj' 


Silicon  Mode  Sesu conductor 
Devices 


J.  C.  Bureau 

Polytechnic  Institute  of  Brooklyn 


Pecaler  I9o9 : 


Elenent  Pattern  for  Circular 
Arrays  of  Uavecu  ide-Fed 
Axial  Slits  on  L?rce  Con¬ 
ducting  Cylinders 


Dr.  i.  Zhidko 

Gorki  State  University,  USSR 


Concession  of  F*  Pulses 
Propa-jatanc  in  an  Inhoao- 
ges«ss  Flasra 


Dr.  G  K.  Sutton 

iW5*^vsr«tt  Research  Lahoratory 


F3uic  Setnanics  Research  at 
AYCO-  Everett 


Dr.  H. L-  Bertoni 

Polytechnic  Institute  of  Brooklyn 


ffcc  local  >rc*  rt  is.  of 
Haui  it  ion  in  nossy  Sedia 


Jar.uarv  1970; 


Prof.  C.R.  fches 
City  College  os  the  City 
University  of  ?fe«  York 

Dr.  3f.D.  Jor.e~ 

Gsk  Ridge  i?»iicoaI  laboratory 

Prof.  Bans  Wilhcissson 
University  of  Uppsala,  Sweden 

Fe’ur^ary  J 970; 

Dr.  j.  Grey 

Grey  rad  Corporat  ion 


Cascade  .yodel  c£  Fla  sea 
Turbulence 


Soar  &rsic  Plasma  Physics 
Research  t  Oak  Ricce 
Saticnal  Laboratory 


Plstca  and  Related  Research 
Act  wit  ies  at  the  Univer  sity 
of  ^ptalc 


Diagnostics  of  High  Terpera- 
tare  Gas  F'ofs 


Professor  N.  Morcuvi 


Daring  the  course  of  this  six-mouth  period, 

{of  H.y.U. )  ca  ?e  a  weekly  lecture  series  or,  Plasma  Turbulence. 

C.  Consultants 

Dr.  Hainan  Harcuvitz,  Prof^^ror  of  Applied  Physics, 
New  York  University. 


D.  Internal  Reports 

C-.  F.  Wichopf  and  5 .  Ledersan,  "Specie  Concentration 
Measurements  Utilizing  Raman  Scattering  of  a  Laser 
Seas*.  PI3AL  Report  Ho.  69-46,  Dept,  of  Aerospace 
Engineering  ar.c  Applied  Mechanics.  Poly  tec.  nic  Institute 
of  Brooklyn,  November  1969. 

X.  Pierucci.  eAi>  Axisyso^tric  Hear  Hake  Analysis  Using 
Rotational  Characteristics",  PIBAL  Report  No.  70-4, 

Dept,  of  Aerospace  Engineering  and  Applied  Mechanics , 
Polytechnic  Institute  of  Brooklyn,  February  1970. 

Coordinated  by  M-H.  5 loom.  "P.e*rarch  of  Aerodynamic  Physics 
Institute  for  PROJECT  STRATEGIC  TECHNOLOGY" .  Semi- 
Annual  Technical  Surssary  for  the  period  ending 
31  August  1969,  PIBHRi-R- 1295.9-69. 
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